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1. 

1 5 Extension of Formulas and Formatting 

in an Electronic Spreadsheet 

Technical Field 

The present invention generally relates to formulas and formatting 
20 applied to cells in an electronic spreadsheet. More particularly, the present 
invention relates to the detection in an electronic spreadsheet of a list of cells 
having consistent formulas and/or formatting and extension of said formulas 
and/or formatting to include a cell appended to or edited within said list. 

25 Background of the Invention 

Electronic spreadsheets organize information into a matrix of 
columns and rows. Each column within a row is referred to as a cell. Each 
cell of an electronic spreadsheet stores a data element or a formula that uses 
data elements from other cells to calculate a desired result. As an example, a 

30 formula may be used to calculate the sum of data elements stored in the cells 
comprising a column or a row of an electronic spreadsheet. To ease 
computation, electronic spreadsheets include built-in functions that perform 
most standard mathematical operations. 

For on-screen viewing and printed output, electronic spreadsheets 

35 may also include functionality to apply a variety of formatting options to a 
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cell. Exemplary formatting options include: font face, color, size and style; 
border style and color; background color; conditional formatting rules; etc. 
Formatting may usually be accomplished per cell or per a group of cells. 
Thus, a typical electronic spreadsheet may include a variety of different 
5 formats at any given time. 

Prior electronic spreadsheets require a user to manually apply 
formulas and/or formatting to selected cells through commonly known user 
interface techniques, such as selecting options from a pull-down menu. 
Skilled users of such prior systems may also take advantage of built-in short- 

10 cuts, such as copy/paste functions, to extend formulas and/or formatting to 
include newly selected cells. In particular, shorts-cuts have proven effective 
for extending formulas and/or formatting to include cells that are appended to 
or edited within a list of ceils having a consistent formula or format or 
aggregating formulas. However, short-cuts do not eliminate the need for 

15 manual user interaction in order to extend formulas and/or formatting. Thus, a 
significant drawback found in prior electronic spreadsheets is the inability to 
automatically extend, without instruction from the user, a formula or format to 
include a cell that is appended to or edited within a list of cells. 

Accordingly, there is a need for an electronic spreadsheet that is 

20 able to recognize a list of cells having a consistent formula and/or formatting 
and/or aggregating formulas applied thereto and to automatically extend such 
consistent formula and/or formatting and/or aggregating formulas to include a 
cell that is appended to or edited within the list. 

25 Summary of the Invention 

The present invention fulfills the needs in the art by providing an 
electronic spreadsheet with functionality for automatically extending, without 
user instruction, formulas and/or formatting to include new cells. Since the 
present invention extends formatting and formulas without user instruction to 
30 do so, care is taken to insure that the user would desire such an operation. 
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Thus, the present invention only automatically extends formatting and 
formulas to include cells that appear to be extensions of or within existing lists 
of cells having consistent formulas or formatting applied thereto. A list is 
defined herein as a number of successive cells, in a row or a column, having a 

5 consistent data type. A previously blank newly edited cell is an extension of a 
list if it also has the consistent data type. Once an extension of a list is 
identified, the list is examined for consistent formatting and/or formulas 
and/or aggregating formulas. If the list has consistent formatting, the 
consistent formatting is automatically applied to the previously blank newly 

10 edited cell. If a first consistent formatting exists in a column list and a second 
consistent formatting exists in a row list, the first formatting of the column list 
may be given priority and applied to the previously blank newly edited cell. 
List-related formulas may exist in two forms: first, a number of the rows 
above the previously blank newly edited cell may have the same formula, with 

15 all supporting rows filled in on the same row as the previously blank newly 
edited cell, applied thereto; and second, an aggregating formula may reference 
a number of the cells in the list. If either of these types of formulas are 
detected they are automatically updated to include the previously blank newly 
edited cell. 

20 

Brief Description Of The Drawings 

FIG- 1A illustrates an initial display state of an electronic 
spreadsheet prior to operation of an exemplary embodiment of the present 
invention; 

25 FIG. IB illustrates an edit mode display state of an electronic 

spreadsheet when a user selects and edits a previously blank cell adjacent to a 
list of cells; 

FIG. 1C illustrates a final display state of an electronic spreadsheet 
subsequent to operation of an exemplary embodiment of the present invention; 
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FIG. 2 is a flow chart demonstrating the general steps involved in 
the operation of an exemplary embodiment of the present invention; 

FIG. 3 is a flow chart demonstrating detailed steps involved in the 
operation of an exemplary embodiment of the present invention; 
5 FIG. 4 is a flow chart demonstrating detailed steps involved in the 

operation of an exemplary embodiment of the present invention; 

FIG. 5 is a flow chart demonstrating detailed steps involved in the 
operation of an exemplary embodiment of the present invention; and 

FIG. 6 is a functional block diagram of a computer system that 
10 provides an operating environment for the exemplary embodiments of the 
present invention. 



Detailed Description of the Exemplary Embodiments 

The present invention provides an electronic spreadsheet with 

15 functionality for automatically (i.e., without instruction from the user) extending 
consistent formulas and/or formatting of a list of cells to include previously 
blank, newly edited cells appended to or edited within the list. The general 
concept of the present invention involves determining whether a previously 
blank, newly edited cell is an extension of or within a list of cells. If the 

20 previously blank cell is determined to be an extension of or within a list of cells, 
the list is examined to determine whether the cells therein have a consistent 
formula and/or format. If the previously blank cell is an extension to or within a 
list of cells having a consistent formula and/or formatting, it may be assumed 
that the consistent formulas and/or formatting are intended to be extended to 

25 include the previously blank cell. 

The principles of the present invention have broad applicability, in 
that the automatic application of a formula or a format may be triggered based 
on any pre-defined criteria that may be deemed appropriate. However, a 
significant concern when automatically extending formulas and/or formatting to 

30 include a cell is that the user might not actually intend to take such action. In 
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the event that an unintended formula or format is extended to include a cell, the 
user is forced to somehow "undo" the action. Thus, while the present invention 
may be configured in a variety of manners, a conservative approach has been 
taken in configuring the exemplary embodiments, so as to create a high 
5 probability that any automatic extension of formatting and/or formulas is made 
in accordance with the expectations of the spreadsheet user. 

Operation of Exemplary Embodiments 

Referring now to the drawings, in which like numerals indicate like 

10 elements throughout the several figures, FIG. 1 illustrates the sequential display 
states of an electronic spreadsheet prior to, during and after operation of the 
exemplary embodiment of the present invention. FIG. 1A shows an initial 
display state of an exemplary electronic spreadsheet 102. The initial display 
state 102 corresponds to the display state of an electronic spreadsheet after the 

15 completion of any previous operations and prior to the user selecting a new cell 
for editing. As shown, the cells of the electronic spreadsheet have various 
formats and data types. In particular, cells in the range A1:A7 have an "integer" 
data type and are formatted with a dark background; cells in the range B1:B7 
have a "real number" data type and are formatted with a bold font face; cells in 

20 the range C1:C7 have an "integer" data type and are formatted with a light 
background and an italicized font face; cells in the range D1:D7 have a "real 
number" data type and are formatted with a dark background and an italicized 
font face; cells in the range E1:E7 have an "integer" data type and are formatted 
with a bold font face; and cells in the range F1:F6 have a "real number" data 

25 type and are formatted with a light background. Cells in the range H1:H6 and 
cell F13 and have a "default" format (white background, normal font face, etc.) 
and formula data type. Cell F7 104 is blank and in its initial display state. As 
used herein, "blank" is intended describe a cell that contains no value or only 
space characters. 
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FIG. IB shows an edit mode display state of the exemplary 
spreadsheet 102'. The edit mode display state corresponds to the display state 
of an electronic spread sheet 102' when the user selects a previously blank cell, 
namely cell F7 104% and enters data therein. The exemplary embodiment of the 

5 present invention is configured to only extend formulas or formatting when 
previously blank, newly edited cells are appended to or edited within a list. No 
action will be taken when non-blank cells are appended to or edited within a list 
because there is less of a probability, in that case, that the user would intend 
formatting or. formulas to be extended. In the exemplary electronic spreadsheet 

10 102% a cursor remains visible in the cell that is being edited 104' until the edit 
mode is terminated. In many electronic spreadsheets, the edit mode is 
terminated upon the user taking such action as depressing the "Enter" key on 
the keyboard 640 (see FIG. 6). In the exemplary embodiment, the present 
invention is invoked upon the user terminating the edit mode. From the user's 

15 perspective, operation of the exemplary embodiment occurs instantaneously 
upon termination of the edit mode. 

When invoked, the exemplary embodiment of the present invention 
first determines whether the previously blank, newly edited cell F7 104' is an 
extension to or within a list of cells. In the exemplary embodiment, a list of 

20 cells is defined as a number of successive ceils, either in a column or in a row, 
that have a consistent data type. Data types include numbers (integer, real 
number, currency, date, time etc.), characters, formulas, booleans, error values, 
and undetermined types (blank cells). According to the exemplary embodiment, 
if the data type is a formula, the formula must also be consistent for a list to 

25 exist. Thus, a scan of the data types and formulas in previous cells may be used 
to determine whether the previously blank newly edited cell F7 104' is an 
extension of or within a list. 

As can be seen in FIG IB, the cell above the previously blank 
newly edited cell F7 104' form a list Specifically, cells in the range F1:F6 all 

30 have a number data type. Thus, since the data type of the previously blank 
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newly edited cell F7 104' is also a number, cell F7 104' is considered to be an 
extension of a list. The cells to the left of the previously blank newly edited cell 
F7 104' also form a list in the exemplary embodiment because each such 
leftward cell includes a value having the number data type. However, the 

5 leftward cells do not have a consistent format, as shown. 

After it is determined that the previously blank newly edited cell 
F7 104' is an extension of a list, the formatting of the cells in the list is 
examined for consistency. If consistency in formatting is found, the formatting 
is automatically extended to include the previously blank newly edited cell F7 

10 104'. As shown in FIG. IB, the cells (F1:F6) in the list above cell F7 104' are 
consistently formatted with a light background. Similarly, the cells in the list 
are examined to determine whether a consistent formula is applied thereto. If it 
is detected that there is a column of consistent formulas, having all supporting 
cells filled in, adjacent to or within the list, then the consistent formula will be 

15 copied to the row containing the previously blank newly edited cell. As shown 
in FIG. IB, each of the rows above cell F7 104' have a consistent summation 
formula applied thereto. Specifically, each of the cells H1:H6 store the sum of 
the values of the cells in their respective rows: cell HI records the sum of the 
values stored in cells A1:F1; cell H2 records the sum of the values stored in 

20 cells A2:F2; cell H3 records the sum of the values stored in cells A3:F3; cell H4 
records the sum of the values stored in cells A4:F4; cell H5 records the sum of 
the values stored in cells A5:F5; and cell H6 records the sum of the values 
stored in cells A6:F6. Also, if a formula is detected that aggregates cells in the 
list, the formula will be extended to include the new cell. As shown in FIG. IB, 

25 cell F13 108 records the aggregate sum of the values stored in the list of cells 
F1:F6. Therefore, the sum of cell F 13 108 will be updated to include the value 
entered into the previously blank newly edited cell F7 104'. 

FIG. 1C shows a final display state of an exemplary electronic 
spreadsheet 102". The final display state corresponds to the display state of the 

30 electronic spreadsheet 102" after operation of the present invention. As can be 
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seen from the FIG. 1C, the previously blank, newly edited cell F7 104" has 
been altered such that the consistent format (light background) from the list of 
cells F1:F6 has been applied thereto. Further, the consistent summation formula 
applied to the cells in the rows above cell F7 104" has been applied to the list 

5 containing the previously blank, newly edited cell F7 104", such that the sum 
of the values stored in the cells in the range A7:F7 has been recorded in cell H7 
106. Lastly, the aggregating formula applied to cell F13 108' has been updated 
to include the value of the data in cell F7 104". Therefore, the detected 
consistent formulas and formatting have been extended to include the 

10 previously blank, newly edited cell F7 104". 

FIG. 2 is a flow chart generally describing the steps involved in the 
operation of the exemplary embodiment of the present invention. The method 
begins at step 202, where the user of an electronic spreadsheet selects a 
previously blank cell and inputs data therein in an edit mode. As mentioned, 

15 the exemplary embodiment is configured to operate only upon detection of 
previously blank newly edited cells appended to or edited within a list. No 
formula or format will be extended to non-blank cells appended to or edited 
within a list, due to the fact that the user may have intended any prior 
formatting, formula or lack thereof to remain in effect. Next, at step 204 a 

20 determination of made as to whether the previously blank cell is an extension of 
a list of cells, as defined in the exemplary embodiment. Again, a list is defined 
in the exemplary embodiment as a number of successive cells, in a column or a 
row, that have a consistent data type. A more detailed description of routine 
204 is provided below with respect to FIG. 3. 

25 If at step 206 it is determined that the previously blank cell is not 

an extension of or within a list, the method terminates at step 214 and no action 
is taken with respect to the previously blank newly edited cell. However, if the 
previously blank, newly edited cell is determined to be an extension of or within 
a list, the method proceeds to step 210, where any consistent formatting of the 

30 list is extended to include the previously blank, newly edited cell if that cell has 
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"default" formatting, excluding conditional formatting rules, applied thereto. In 
the exemplary embodiment, a "previously blank, newly edited cell" is a cell 
that, immediately prior to editing, contained no value or only space characters. 
A more detailed description of routine 210 is provided below with respect to 
5 FIG. 4. Whether or not any formatting is extended to include the previously 
blank, newly edited cell at step 210, the method proceeds to step 212, where any 
consistent formula or formulas that are applied to the list are extended to 
include the previously blank cell. A more detailed description of routine 212 is 
provided below with respect to FIG. 5. The method then ends at step 214. 

10 FIG. 3 describes the steps involved in routine 204 (FIG. 2) for 

determining if a previously blank cell is an extension of or within a list. 
Routine 204 begins with step 302, where a determination is made as to whether 
a number of previous cells have a consistent data type. This determination 
involves scanning cells above and to the left of the previously blank cell. In the 

15 exemplary embodiment, five cells will be scanned in each direction and the data 
type of the five cells is considered to be consistent if three of the five cells 
contain the same data type. Those skilled in the art will appreciate that the 
number of cells to be scanned and the definition of a consistent data type may 
be altered without departing from the spirit and scope of the present invention. 

20 For example, a more conservative definition of consistency would be all five 
scanned cells having the same data type, whereas a less conservative definition 
of consistency would be two of the five scanned cells having the same data 
type. 

The exemplary embodiment may be specifically configured to 
25 operate in the electronic spreadsheet referred to as "Excel," which is provided 
by the Microsoft Corporation of Redmond, Washington. As a conservative 
approach for automatically extending formatting or formulas in Microsoft 
Excel, the scan of step 302 will only occur when the following conditions are 
met: an Excel macro is not currently executing, the user is not in group sheet 
30 edit mode, the user has the functionality of the present invention enabled, the 
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cell was blank (i.e., contained no value or contained only space characters) 
before the user entered data into it, and data is being entered into only one cell. 
Also, as an optimization, the scan of step 302 is only done when the previously 
blank cell is greater than two cells away from the edge of a worksheet, since the 
definition of consistent data type requires at least three cells with the same data 
type to determine the cell is at the end of a list. Thus, less than five cells may 
be scanned when the previously blank cell is within fewer than five cells of the 
top or left edge of the worksheet. Also in the exemplary embodiment, a cell 
that contains no values at all or only contains space characters is ignored when 
scanning for data type. Additionally, any hidden rows due to a filter operation 
are completely skipped and have no impact on the information gathered during 
the scan of step 302. Further, a merged cell that does not cover the same size 
area as the previously blank, newly edited cell is ignored when scanning for 
data type and formatting. 

The scan of step 302 is actually done in two phases. First, a scan is 
done of the previous cells in the current column. Next, a scan is done of the 
previous cells in the current row. In this way, the present invention may 
determine whether the previously blank cell is an extension of or within a 
column list, a row list, or both. If it is determined at step 304 that the previous 
cells (in the column, row or both) contain a consistent data type and the data 
type is not a formula or if the consistent data type is a formula and that the same 
previous ceils have a consistent formula, it is concluded that the previous cells 
comprise a list. If no list is located, as indicated at step 305, the routine 
proceeds to step 314, where control is returned to method 200 (FIG. 2). If a list 
is found, however, a determination is made at step 306 as to whether the 
previously blank newly edited cell also contains the consistent data type of the 
list. If the previously blank newly edited cell has the same consistent data type 
as the list, it is considered to be an extension of the list, as indicated at step 312. 
Otherwise, if the previously blank newly edited cell does not contain the 
consistent data type of the list, it is not considered to be an extension of or 



within the list, as indicated at step 310. In any event, the routine then terminates 
at step 314, where control is returned to method 200 (FIG. 2). 

FIG. 4 is a flow chart setting forth the steps involved in routine 210 
(FIG. 2), which is directed toward applying any consistent formatting of the list 
5 to the previously blank newly edited cell. Routine 210 begins with step 402, 
where the formatting of a number of previous cells in the column above the 
previously blank newly edited cell is examined for consistency. Those skilled 
in the art will recognize that step 402 assumes that a column list has been 
located. If no column list exists, step 402 is unnecessary. If the formatting of 

10 the column list is determined at step 402 to be consistent, the consistent 
formatting is applied to the previously blank newly edited cell if the cell has 
only default formatting applied thereto (ignoring conditional formatting, which 
is handled as a special case). Again, as defined herein, a previously blank cell is 
one that has no value or only contains space characters. In the exemplary 

15 embodiment, consistent formatting of a column list takes precedence over 
consistent formatting in a row list. Thus, if consistent formatting of a column 
list is applied to the previously blank newly edited cell in step 404, the routine 
proceeds to step 412, where control is returned to method 200 (FIG. 2). 
However, if at step 420 no consistent formatting was located in the column list 

20 or if there was no column list was found, the routine moves on to step 406, 
where a scan for consistent formatting in a row list is conducted. Again, those 
skilled in the art will appreciate that step 406 would be unnecessary in the event 
that no row list exists. If consistent formatting is discovered in the row list, the 
consistent formatting is applied to the previously blank newly edited cell at step 

25 410 and at step 412 control of the routine is returned to method 200 (FIG. 2). 
Otherwise, the routine proceeds directly to step 412. 

Some electronic spreadsheets allow "conditional formatting," 
which means that a specified type of formatting will only be applied to a cell or 
group of cells when certain conditions are true. As noted above, the exemplary 

30 embodiment of the present invention may be configured to handle conditional 
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formatting in a special manner. For example, if the previously blank newly 
edited cell previously contained conditional formatting, "regular" consistent 
formatting from a list of cells may still be extended thereto, while any 
conditional formatting included in the consistent formatting of the list will not 

5 be extended. Also, if the previously blank newly edited cell did not previously 
contain conditional formatting, any conditional formatting included in the 
consistent formatting of the list of cells may be extended to the previously blank 
newly edited cell. 

Those skilled in the art will appreciate that the present invention 

10 may also be configured to handle other special cases. For instance, another 
situation requiring special attention may be the automatic extension of a 
percentage number format to a previously blank newly edited cell. Typically, 
when a percentage number format is applied to a value, the value is multiplied 
by 100 and the "%" symbol is inserted. As an example, if a user enters the 

15 number "0.5" into a cell that is appended to a list of cells consistently formatted 
with the percentage number format, the user most likely intends to see the value 
displayed as "50%". However, if a user enters the number "5" into the cell, the 
user most likely intends to see the value displayed as "5%," not "500%." 
Therefore, in the second case, the input number "5" must be divided by 100 

20 before the percentage number formatting is applied thereto. Thus, in order to 
provide the user with the most likely desired result, the present invention may 
include an algorithm for determining when to divide an input number by one 
hundred. Such an algorithm may be as follows: if the absolute value of the 
input number is greater-than or equal-to one, then divide the input number by 

25 one hundred prior to applying the percentage number format; otherwise, do not 
change the input number prior to applying the percentage number format. 

In the exemplary embodiment, consistent formatting is defined as 
three of five cells in a list having the exact same formatting options. Following 
the conservative approach, the entirety of the formatting, excluding cell borders 

30 but including conditional formatting rules, of each cell must be consistent. If 
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just one formatting element, excluding the cell borders, is inconsistent, the 
formatting will not be considered consistent. During the scan, however, any 
cell with hyperlink formatting is ignored. 

According to the exemplary embodiment, when merged cells are 

5 compared for consistent formatting, each merged cell must cover the same size 
area (the number of rows and/or columns combined by the merge operation) to 
be considered equivalent. Furthermore, when it is determined that there is 
consistent formatting within a list, another check may be performed to 
determine if the list contains a formatting pattern, such as two different types of 

10 formatting in alternating cells. Formatting patterns may also be extended to the 
previously blank newly edited cell. Those skilled in the art will appreciate that 
any formatting pattern may be detected and extended, given a list of sufficient 
size. However, given the constraints of the exemplary embodiment, namely that 
only five previous cells define a list, a scan will only be conducted for two 

1 5 alternating formatting patterns. 

Separately from a cell's entire formatting, information is collected 
about the consistent left and right cell borders of the cells in a list. When the 
consistent formatting is copied to the previously blank newly edited cell, the 
top, bottom, and diagonal borders are never copied and the left and right borders 

20 are copied based on their own consistency information. Again, the treatment of 
borders is due to a conservative approach in the exemplary embodiment and is 
not considered to be a limitation of the scope of the present invention. Those 
skilled in the art will recognize that borders may be handled in the same manner 
as other formatting options, if desired. 

25 FIG. 5 is a flow chart describing the steps involved in routine 212 

(FIG. 2), which is aimed at applying any consistent formula in the list of cells to 
the previously blank newly edited cell. Routine 212 begins with step 502, 
where a scan of the rows above the previously blank newly edited cell is 
performed to discover the existence of a consistent formula. In other words, the 

30 previous spreadsheet rows are examined for formulas that perform calculations, 



based on the columns in the previous rows, in a consistent manner. If the 
previously blank newly edited cell corresponds to the last of the necessary 
values for the entire calculation consistent with the previous rows, and a 
consistent formula is found at step 504 then the consistent formula is copied 

5 down to the row containing the previously blank newly edited cell at step 506. 
In the exemplary embodiment, certain conditions must be met before a 
consistent formula is copied down to a row containing the previously blank 
newly edited cell: the formula must not contain any "English-language" formula 
references; the formula must not contain any relative references to rows other 

10 than to the current row; and the formula must not contain any references to 
labeled ranges. Also, the following conditions must be met before the 
consistent formula is copied down to row containing a previously blank newly 
edited cell: the new cell cannot be locked or hidden, and the formula's 
supporting cells must have the same type(s) in the row containing the 

15 previously blank newly edited cell as the corresponding cell(s) in the previous 
row. Additionally, as a conservative approach, array-entered formulas or table 
formulas will not be considered to be consistent formulas and therefore will not 
be automatically extended. Still, those having ordinary skill in the art will 
recognize that constraints built into the exemplary embodiment are for 

20 conservatism only and are not intended to limit the scope of the present 
invention. 

After applying a consistent formula to the row containing the 
previously blank newly edited cell, the routine returns to step 502 to search for 
additional formulas in previous rows. Those skilled in the art will recognize 

25 that more than one formula may be applied to a row of cells in a spread sheet. 
When it is determined at step 504 that no other consistent formulas are located 
in previous rows, the routine proceeds to step 510, where a scan downward 
and/or rightward is performed to determine if the previously blank newly edited 
cell is an extension of an aggregated column/row of values in the list. In the 

30 exemplary embodiment, the scan of step 510 scans up to a maximum of twenty 
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cells but won't scan past a non-blank cell or a cell that contains a formula which 
is also locked or hidden. Also, a non-blank cell is evaluated for a formula that 
aggregates cells in the list adjacent to the previously blank newly edited cell. 
As a conservative approach, the exemplary embodiment defines an aggregating 

5 formula as a formula that has a relative reference to a contiguous range of cells. 
The range of cells must include at least the two most previous cells to the 
previously blank newly edited cell and must not contain the previously blank 
newly edited cell. Also the formula must only refer to cells in the column/row 
containing the previously blank newly edited cell and must only use the "plus" 

10 operator or one of the following functions: "subtotal/' "sum," "average," "min," 
"max," "count," "counta," "stdev," "stdevp," "var," "varp," and "product." In 
addition, the cell most previous to the first aggregated cell in the range must 
have a different data type than the aggregated cells. 

A formula may be evaluated in logical components, rather than as a 

15 whole. Thus, a formula may have zero or more logical components that are 
extended to include the previously blank newly edited cell, as well as zero or 
more logical components that are not extended. Each logical component of a 
formula should adhere to the rules mentioned in the preceding paragraph. In 
practice, a logical component of a formula represents either (1) the values 

20 enclosed in parentheses; or (2) everything outside of the parentheses and 
excluding the information inside the parentheses. In the exemplary 
embodiment, an exception to the evaluation of a formula's logical components 
are "array-entered formulas" and "table formulas," which are not considered 
aggregate formulas. Example formulas are as follows: =sum(al:al2)+$m$3 

25 and =sum(b2:M2)+$g$2. The example formulas include consistent logical 
components consisting of the values inside the parentheses. 

If an aggregating formula is found at step 512, the formula will be 
updated at step 514 to include the value of the data in the previously blank 
newly edited cell. As another feature in the exemplary embodiment, the 

30 updated cell will be made to "flash" once to indicate that the formula in that cell 
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was changed. The scan of step 510 is then repeated until no other aggregating 
formulas can be found. At that point, the routine proceeds to step 516, where 
control is returned to method 200 (FIG. 2). 

5 Alternate Embodiments 

The broad principles of the present invention, namely the detection 
and extension of consistent formatting and/or formulas are applicable to other 
aspects of electronic spreadsheets. For example, Microsoft Excel may be 
configured to detect consistent formatting in a Query Table column and apply 

10 that consistent formatting to new records that are returned upon the Query Table 
being refreshed. Also Microsoft Excel may be configured to search for a 
formula that aggregates a column in a Query Table and perform an action based 
on the result. These and other variations of the present invention will be 
apparent to those having ordinary skill in the art. 

15 

Exemplary Operating Environment 

FIG. 6 and the following discussion are intended to provide a 
brief, general description of a suitable computing environment in which the 
invention may be implemented. The term "electronic spreadsheet" is 

20 commonly used to describe an application program module that provides 
spreadsheet functionality via a computer system. While the invention will be 
described in the general context of an electronic spreadsheet that is run by an 
operating system in conjunction with a personal computer, those skilled in the 
art will recognize that the invention also may be implemented in combination 

25 with other program modules. Generally, program modules include routines, 
programs, data structures, etc. that perform particular tasks or implement 
particular abstract data types. Moreover, those skilled in the art will 
appreciate that the invention may be practiced with other computer system 
configurations, including hand-held devices, multiprocessor systems, 

30 microprocessor-based or programmable consumer electronics, minicomputers, 



mainframe computers, and the like. The invention may also be practiced in 
distributed computing environments where tasks are performed by remote 
processing devices that are linked through a communications network. In a 
distributed computing environment, program modules may be located in both 
5 local and remote memory storage devices. 

An exemplary operating environment 600 for implementing the 
invention includes a conventional personal computer system 620, including a 
processing unit 621, a system memory 622, and a system bus 623 that couples 
the system memory 622 to the processing unit 621, The system memory 622 

10 includes read only memory (ROM) 624 and random access memory (RAM) 
625, A basic input/output system 626 (BIOS), containing the basic routines 
that help to transfer information between elements within the personal 
computer system 620, such as during start-up, is stored in ROM 624. 

The personal computer system 620 further includes a hard disk 

15 drive 627, a magnetic disk drive 628, e,g., to read from or write to a 
removable magnetic disk 629, and an optical disk drive 630, e.g., for reading a 
CD-ROM disk 631 or to read from or write to other optical media. The hard 
disk drive 627, magnetic disk drive 628, and optical disk drive 630 are 
connected to the system bus 623 by a hard disk drive interface 632, a magnetic 

20 disk drive interface 633, and an optical drive interface 634, respectively. The 
drives and their associated computer-readable media provide nonvolatile 
storage for the personal computer system 620. Although the description of 
computer-readable media above refers to a hard disk, a removable magnetic 
disk and a CD-ROM disk, it should be appreciated by those skilled in the art 

25 that other types of media that are readable by a computer system, such as 
magnetic cassettes, flash memory cards, digital video disks, Bernoulli 
cartridges, and the like, may also be used in the exemplary operating 
environment. 

The computer system 620 may include additional input devices 
30 (not shown), such as a microphone, joystick, game pad, satellite dish, scanner, 
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or the like. These and other input devices are often connected to the 
processing unit 621 through a serial port interface 646 that is coupled to the 
system bus, but may be connected by other interfaces, such as a game port or a 
universal serial bus (USB). A monitor 647 or other type of display device is 
5 also connected to the system bus 623 via an interface, such as a video adapter 
648. In addition to the monitor, personal computer systems typically include 
other peripheral output devices (not shown), such as speakers or printers. 

The personal computer system 620 may operate in a networked 
environment using logical connections to one or more remote computer 

10 systems, such as a remote computer system 649. The remote computer system 
649 may be a server, a router, a peer device or other common network node, 
and typically includes many or all of the elements described relative to the 
personal computer system 620, although only a memory storage device 650 
has been illustrated in FIG. 6. The logical connections depicted in FIG. 6 

15 include a local area network (LAN) 651 and a wide area network (WAN) 652. 
Such networking environments are commonplace in offices, enterprise-wide 
computer networks, intranets and the Internet. 

When used in a LAN networking environment, the personal 
computer system 620 is connected to the LAN 651 through a network 

20 interface 653. When used in a WAN networking environment, the personal 
computer system 620 typically includes a modem 654 or other means for 
establishing communications over a WAN 652, such as the Internet. The 
modem 654, which may be internal or external, is connected to the system bus 
623 via the serial port interface 646. In a networked environment, program 

25 modules depicted relative to the personal computer system 620, or portions 
thereof, may be stored in the remote memory storage device. It will be 
appreciated that the network connections shown are exemplary and other 
means of establishing a communications link between the computer systems 
may be used. It will be further appreciated that the invention could 

30 equivalently be implemented on host or server computer systems other than 
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personal computer systems, and could equivalently be transmitted to the host 
computer system by means other than a CD-ROM, for example, by way of the 
network connection interface 653. 

A number of program modules may be stored in the drives and 
5 RAM 625 of the computer system 620, including an operating system 635, an 
electronic spreadsheet 637 and other program modules 638. In particular, the 
electronic spreadsheet 637 may comprise computer executable instructions for 
performing the methods of the present invention. 

In view of the foregoing, it will be appreciated that the present 
10 invention provides an electronic spreadsheet with functionality to automatically 
apply formulas and/or formatting to a cell. Still, it should be understood that 
the foregoing relates only to the exemplary embodiments of the present 
invention, and that numerous changes may be made thereto without departing 
from the spirit and scope of the invention as defined by the following claims. 



